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Situation

They say that necessity is the mother of all creation. Well my 
chosen project was thought of when I saw a need that would 
benefit from its creation.

I was travelling on holiday and I saw the ñinduction loopò 
symbol for people with a hearing aid, one of its functions 
was to make the overhead audio announcements clearer and 
to remind all people when flights are boarding. What if you 
were totally deaf, and especially if you were travelling on 
your own? Would that mean that you just had to sit and 
watch the departures board? Then I thought what if there 
was a fire alarm, how would that be noticed?    

Project Brief

My project is to create a system or device to deliver notices 
that would normally not be heard by deaf people, such as 
airport announcements, or emergency warnings. 

Initial Specification

ÅMessages must be received quickly, reliably and in real time.
ÅMessages must be easy to understand.
ÅThe system needs to be easy to use and install.
ÅAny cost need to be kept low to make it more available.
ÅIt needs to be portable.
ÅThe system needs to draw attention without sound.
ÅIt needs to be hard wearing for everyday use.
ÅThe final design must be ergonomic and aesthetically pleasing.   
ÅMessages need to be received wirelessly.
ÅIt needs to warn of emergency situations like fire.
ÅA memory will used to save past messages.
ÅA simple user interface needs to be developed.
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Pert chart

I have produced this pert chart as a guide to the path I will take on this project
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Induction loop system

If you are a service provider and you fail to make adequate provision for 
the hard of hearing, you could face prosecution, as the new legislation 
came into force with effect from 1st October 2004.

The induction loop system is installed in many places to aid the hard of 
hearing

How does it work?

By strategically placing a small microphone and transmitter (i.e. on the 
counter or in the ceiling) all sounds are picked up and re - transmitted 
instantly via a boosted radio signal locally into the room.

Any person wearing a hearing aid has the option to switch to the 'T' 
position enabling them to receive the boosted sounds via their earpiece.

Other services

Many of the main UK airports offer 
services to aid hard of hearing 
passengers. Heathrow, Stansted, 
Glasgow all have a help points and have 
payphones that are specially adapted 
for hearing aids. However Birmingham 
airport as well as the induction loops 
system they have radio alert devices for 
fire alarms. 

Background Research

What is available in terms of systems or products for the deaf or hard of 
hearing?  

Hearing aids

All parts of the hearing aid work 
together to amplify sound. The 
microphone changes sound waves to 
electrical or, in some instruments 
digital signals. These signals pass 
through the amplifier of the aid and 
are made louder. The amplified 
electrical signals are changed back 
into sound waves by the receiver and 
are channelled into the ear.

Heathrow Help point

Hearing aids

Conclusions

In my background research I have found no similar system or product 
to my intended project. The induction loop system and hearing aids 
provide excellent systems for the partially deaf, but unfortunately 
does nothing for the totally deaf. 

Birmingham international airport however have a radio alert for fire 
alarms. Unlike my system though itôs only local to that airport, I 
intend on a universal system and a signal unit to receive such 
messages.  
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Wireless communications

SMS; mobile phones

The mobile network has expanded tremendously over the past 10 years, there is now a comprehensive network 
covering the whole world. 

The network is already set up and the mobile phone is already set up to sent messages across that network. A 
substantial number of people own a mobile phone and so they would be familiar with the messaging facilities and be 
comfortable using it. There is also the advantage of addressing each message to a specific person using their mobile 
phone number.

However there are major problems, the SMS service does not operate in real time so a reminder about a flight may 
not be received or more importantly a fire alarm. The network also is not free, mobile phone companies pay to use the 
network and then the cost comes down to the customer. Some people may pay for a once a year reminder for flights, 
however for a deaf person who will use it to help them would not expect to pay for such a service. 

Bluetooth and Zigbee

Bluetooth and Zigbee are both forms of short range 
radio based systems. They were both designed to 
create a free short range network for electronic 
devices to communicate with each other. The better 
established version is Bluetooth which has been 
around for a few years now and is used in a wide 
range of application such as wireless keyboards and 
data transfer between mobile phones. Zigbee is a 
newer arrival and was developed by a coalition of 
companies who wanted to also create a free short 
range network between electronic devices. The 
advantage of Zigbee over Bluetooth is that it uses 
less power and also is smaller in size. 

Zigbee

On device that provides Zigbee communication is the Xbee 
radio module by Maxstream. It operates a 2.4 GHz frequency 
and the pro version has a range of 100m. The Xbee can be 
programmed through a serial interface circuit by a computer. 
It is compatible with the popular microprocessor series 
PICAXE; this allows a wide verity of functions to be preformed 
with it. 

The Xbee module is very easy to use especially in conjunction 
with a PICAXE system. The Xbee can be programmed with its 
own number for identification allowing it to select which 
messages are intended for it, in a similar way to Ethernet.     

Bluetooth

Bluetooth modules are available to buy one such model 
by LINKMATIK. It has a fast data rate of 50Kbits/s and a 
large range of 100m. It is self running and needs no 
commands to run; it can pair up with other Bluetooth 
devices such as PDAôs or mobile phones. It has data 
encryption and PIN for secure data transfer.

However it is significantly more expensive that the Xbee 
system.   

LINKMATIK Bluetooth module

This is the Xbee starter development pack from Revolution education one of the PICAXE system suppliers. This kit 
provides everything for a total novice to learn and understand how to use the Xbee system. Itôs coupled with the 
PICAXE system providing basic demonstrations of the use and functionality of the system. 

The PICAXE program compiler also has an ñXbee wizardò function which allows the settings of the Xbee itself to be 
set easily.

Xbee development kit. 


